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SYSTEM AND METHOD FOR ADAPTABLE
MOBILE USER INTERFACE

PRIORITY CLAIM

This application 1s a continuation of U.S. application Ser.
No. 10/454,390 filed Jun. 3, 2003 now abandoned; which 1s a

continuation of U.S. application Ser. No. 09/955,475 filed
Sep. 17, 2001(U.S. Pat. No. 6,591,168 1ssued Jul. 28, 2003),
which claims priority to U.S. Provisional Application Ser.
No. 60/316,650 filed Aug. 31, 2001. Each and all of the
foregoing applications are incorporated by reference as 1f

tully set forth herein.

FIELD OF THE INVENTION

This invention relates generally to the field of vehicle user
interfaces.

BACKGROUND OF THE INVENTION

Various vehicle devices exist that are designed to provide a
vehicle operator with travel-related information. For
example, a display coupled to a global positioning system
(GPS) may be used to present to the vehicle operator a
detailed map showing the vehicle location, a desired destina-
tion, and the geographic details of the surrounding area.
Under certain situations, the vehicle operator has the oppor-
tunity to study the map in exact and thorough detail. An
example 1s a parked vehicle. There are other times, however,
when the vehicle operator 1s too busy operating the vehicle to
sately view the displayed information, let alone study the
displayed information in exacting detail. This 1s particularly
the case where the vehicle operator 1s 1n the midst of a par-
ticularly taxing circumstance, for example, driving in heavy
traific, driving at high speed, or otherwise distracted by an
emergency situation or telephone conversation. In such situ-
ations, the display presentation distracts the vehicle operator
because the operator focuses attention on the details shown on
the display.

Therelfore, there exists a need to provide valuable and
timely travel-related information to a vehicle operator while
mimmizing potentially dangerous distractions to the vehicle
operator.

SUMMARY OF THE INVENTION

The present mnvention 1s a system, method, and computer
program product for automatically adjusting the output of
presentation content to a user based upon one or more vehicle
conditions. The method includes recerving presentation con-
tent for output to a vehicle operator or other system user that
may 1nclude display format information 1n a particular text
font or 1con size, map detail, or audio content. The method
determines whether one of a plurality of vehicle conditions
exists, ncluding conditions related to vehicle speed, rate of
change 1n vehicle speed, rate of change 1n vehicle direction,
vehicle emergencies, cellular phone or headphone activation,
radar detector activation, noise level decibels above a certain
value, etc. A vehicle emergency condition could indicate
events ranging from anti-lock braking system activation to
radiator overheating to outside temperature variations that
correlate to icy road conditions. The method determines an
output format for the presentation content based on the deter-
mined vehicle condition. Then, the method outputs at least a
portion of the presentation content based on the determined
output format.
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In accordance with still further aspects of the invention, the
content 1s recerved from a server over a network link. At least
a portion of the network link 1s a wireless link.

As will be readily appreciated from the foregoing sum-
mary, the invention provides a method for automatically
adjusting output content based on current vehicle conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred and alternative embodiments of the present
invention are described in detail below with reference to the
following drawings.

FIG. 11s a block diagram illustrating the components of the
present invention;

FIG. 2 1s a flow chart illustrating the present mvention
performed by the device shown in FIG. 1; and

FIG. 3 1s a flow chart illustrating the operation of a specific
example of the present invention.

PR.

L]
By

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

The present invention provides a system, method, and
computer program product for modulating output over output
devices (e.g., display, speakers) based on present vehicle
conditions (e.g., speed, rate of change 1n speed or direction,
emergencies). When the system determines that the vehicle
requires a more attentive operator, the method of the present
invention manipulates the format of information and content
presented to the vehicle operator via the output devices.

FIG. 1 shows a system 20 within a vehicle for performing
the present invention. System 20 includes a user interface 22
having a microphone 24 for capturing the user’s voice; a
display 26; speakers 28; and an interface entry 30 for allowing
the user to perform various interactive functions. System 20
also includes a processor 32; a global positioning system
(GPS) 34 for determining precise vehicle locations; and a
communications device 36, such as a cellular modem, for
transmitting and recerving wireless information. System 20 1s
also coupled to recerve information from other vehicle sys-
tems (not shown), such as a speedometer, an engine, or a
braking system.

FIG. 2 illustrates a preferred process performed by system
20 1llustrated 1n FIG. 1. At block 60, system 20 and, more
specifically, processor 32, recerves presentation content. The
presentation content 1s preferably received at communica-
tions device 36 from a server transmitted over a network (not
shown). At decision block 62, processor 32 determines 11 any
vehicle emergency condition exists based on information
received from the other vehicle systems. If processor 32
determines that a vehicle emergency condition exists, proces-
sor 32 stops all output of received presentation content to any
one of the components of user iterface 22 (block 64).
Examples of a vehicle emergency condition that may cause
the processor to stop output presentation content to user inter-
face 22 are signals receiwved from the engine that indicate
engine overheating or a signal that indicates the operator has
applied brakes to the point where an anti-braking system 1s
activated.

I, at decision block 62, processor 32 determines that there
1s not a vehicle emergency condition, processor 32 receives
vehicle condition information (block 66). The vehicle condi-
tion mnformation comes from a number of sources that gen-
crate signals, such as GPS 34 or a speedometer. At block 68,
processor 32 outputs presentation content through user inter-
tace 22 based on the vehicle condition information. This step
involves determining the substance and format of the presen-
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tation content to display on display 26 or broadcast on speak-
ers 28 of user interface 22. For example, when the vehicle 1s
parked, processor 32 presents all or nearly all of the received
presentation content. As the vehicle condition changes, for
example, the vehicle picks up speed, processor 32 changes the
presentation content information that 1s shown on display 26.
The change in presentation content may also mvolve shifting
presentation of information from visual display to audio
broadcast as output through speakers 28. In one example, the
presented content 1s a full detailed map of the vehicle’s loca-
tion that includes directions to a previously requested desti-
nation. Based on the vehicle speed, or the rate of change in
vehicle speed or direction, the detail shown on the map will be
altered. As the vehicle speed increases, the detail shown on
the map 1s reduced, for example, to include only the vehicle’s
present location 1n relation to nearby streets or intersections.
Some or all of the presentation content, or map directions,
may be translated to audio format and broadcast to the vehicle
operator via speakers 28. In other examples, change in vehicle
condition may result in alteration of the font or size of text,
icons and graphics presented on the display, as well as
increased or decreased audio broadcast. FI1G. 3 illustrates an
example, based on vehicle speed, of how processor 32
changes the output that 1s presented over user interface 22.

After blocks 64 and 68, processor 32 returns to block 60 to
continue receiving more presentation content. In this embodi-
ment, presentation content 1s processed 1n real-time from the
time of reception from the server over the network to the
output of presentation content to a vehicle operator through
user nterface 22. In an alternate embodiment, the presenta-
tion content can be recerved all at one time and stored by
processor 32 before any determination 1s made of how to
present the output. In another alternate embodiment, it
another person other than the vehicle operator wishes to view
the presentation content, presented output 1s set to whatever
level of detail 1s desired.

FIG. 3 illustrates an example of the process performed at
block 68 of FIG. 2. At block 80, vehicle speed information 1s
determined, for example by reference to the vehicle speed-
ometer. If the vehicle’s speed 1s less than or equal to 25 mph,
processor 32 generates a detailed display to present on dis-
play 26 of user interface 22 (block 82). As the speed of the
vehicle increases, the amount of detailed visual information
generated for display 1s reduced. Thus, if the vehicle speed 1s
greater than 25 mph but less than or equal to 40 mph, proces-
sor 32 generates a display with less visual information than
was generated for vehicle speeds of less than or equal to 25
mph (block 84). When the speed 1s greater than 40 mph but
less than or equal to 70 mph, processor 32 reduces not only the
amount of detail to be displayed on display 26, but also
increases the font size of any text included 1n the displayed
presentation content and changes the color to make 1t easier
for an operator to view (block 86). When the speed 1s greater
than 70 mph, processor 32 stops generating display informa-
tion for presentation on display 26 and switches to a pure
audio presentation for output over the speakers 28 (block 88).
The specific speed ranges described are exemplary only. The
exact trigger speeds may vary according to various factors,
such as road conditions, vehicle specification, vehicle opera-
tor skill, etc., as well as user preference. Likewise, the output
format of the presentation content may be varied according to
user interface hardware or soitware constraints as well as user
preference.

In addition to the example described above with reference
to overall vehicle speed, presentation content can be auto-
matically adjusted based upon one or more vehicle conditions
related to rate of change 1n vehicle speed, rate of change in
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vehicle direction, cellular phone or headphone activation,
radar detector activation, noise level decibels above a certain
value, radio/CD player 1n use, TV/DVD console 1n use, turn
signal, etc. The vehicle conditions are determined by vehicle
systems, such as the vehicle speedometer, steering, engine,
and braking and acceleration systems. Vehicle systems may
also 1nclude additional components, such as temperature,
humidity, wind speed and precipitation gauges, a compass,
clock, etc. These additional vehicle system components may
be integrated with or separate from system 20, so long as they
are capable of being monitored by system 20. The method of
the present invention automatically adjusts the output of pre-
sentation content based upon a monitor of these vehicle con-
ditions, or a combination of these vehicle conditions. For
example, system 20 monitors vehicle braking and accelera-
tion systems with reference to an internal clock to determine
the rate of change of vehicle speed. I vehicle speed 1s increas-
ing or decreasing rapidly, system 20 automatically reduces
the amount of detail provided 1n visual presentation content,
and may transfer some or all of the content to audio presen-
tation. In another example, system 20 monitors movement of
the steering wheel and vehicle direction with reference to a
compass and a clock to determine rate of change of vehicle
direction. If vehicle direction 1s changing rapidly, system 20
would again automatically reduce the amount of detail pro-
vided 1n visual presentation content, as well as transfer some
or all of the content to audio presentation.

While the preferred embodiment of the invention has been
illustrated and described, as noted above, many changes can
be made without departing from the spirit and scope of the
invention. For example, as noted above, the trigger event or
threshold used to determine the output format for presenta-
tion content, as well as the specific output format, might vary
according to different factors as well as user preference.
Accordingly, the scope of the invention 1s not limited by the
disclosure of the preferred embodiment. Instead, the mnven-

tion should be determined entirely by reference to the claims
that follow.

The embodiments of the mvention 1n which an exclusive
property or privilege 1s claimed are defined as follows:
1. A method for automatically adjusting output content
responsive to one or more vehicle condition, the method
comprising:
recerving content for output to a display device associated
with the vehicle, the content being configured to enable
the display device to graphically illustrate, at a first
graphical detail level, the geographic location of the
vehicle;
determining a vehicle condition, wherein the condition 1s at
least one of a vehicle speed, a rate of change 1n vehicle
speed, and a rate of change 1n vehicle direction;

automatically altering, based on the determined vehicle
condition, an output format of the 1llustrated geographic
location; and

outputting to the display device a graphical illustration, at

a second graphical detail level different than the first
graphical detail level, of the geographical location of the
vehicle based on the altered output format.

2. The method of claim 1, wherein the altered output format
comprises display format information.

3. The method of claim 2, wherein the display format
information comprises text font size information.

4. The method of claim 2, wherein the display format
information comprises 1con size mnformation.

5. The method of claim 2, wherein the display format
information comprises map detail information.
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6. The method of claim 1, wherein the received content
comprises audio content.

7. The method of claim 6, further comprising outputting, in
response to determining the vehicle condition, at least a por-
tion of the audio content to a speaker device associated with
the vehicle.

8. The method of claim 1, wherein determining a vehicle
condition comprises determining 11 the vehicle conditionis an
emergency.

9. An apparatus for automatically adjusting output content,
the apparatus comprising:

a receilver configured to recerve, via a wireless signal, con-
tent for output;

a user interface comprising at least one presentation

device, the content being configured to enable the user
interface to graphically illustrate, at a first graphical
detail level, the geographic location of the vehicle; and

a processor coupled to the recetver and the user 1nterface,
the processor comprising:

a first component configured to determine a vehicle con-
dition, wherein the condition 1s at least one of a
vehicle speed, a rate of change 1n vehicle speed, and a
rate of change 1n vehicle direction;

a second component configured to automatically alter,
based on the determined vehicle condition, an output
format of the illustrated geographic location; and

a third component configured to output to the display
device a graphical illustration, at a second graphical
detail level different than the first graphical detail
level, of the geographical location of the vehicle based
on the altered output format.

10. The apparatus of claim 9, wherein the determined out-
put format comprises display format information.

11. The apparatus of claim 10, wherein the display format
information comprises text font size information.

12. The apparatus of claim 10, wherein the display format
information comprises 1con size information.

13. The apparatus of claim 10, wherein the display format
information comprises map detail information.
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14. The apparatus of claim 9, wherein the received content
comprises audio content.
15. The apparatus of claim 14, further comprising a fourth
component configured to output, 1n response to determining
the vehicle condition, at least a portion of the audio content to
a speaker device associated with the vehicle.
16. The apparatus of claim 9, wherein the first component
determines 11 the vehicle condition 1s an emergency.
17. A computer-readable medium having stored thereon
instructions that, when executed by a processing device,
enable the processing device to perform a method of auto-
matically adjusting output content, the method comprising:
recerving content for output to a display device associated
with a vehicle, the content being configured to enable the
display device to graphically illustrate, at a first graphi-
cal detail level, the geographic location of the vehicle;

determining a vehicle condition, wherein the condition 1s at
least one of a vehicle speed, a rate of change 1n vehicle
speed, and a rate of change 1n vehicle direction;

automatically altering, based on the determined vehicle
condition, an output format of the 1llustrated geographic
location; and

outputting to the display device a graphical illustration, at

a second graphical detail level different than the first
graphical detail level, of the geographical location of the
vehicle based on the altered output format.

18. The medium of claim 17, wherein the received content
comprises audio content.

19. The medium of claim 17, wherein the altered output
format comprises display format information.

20. The medium of claim 19, wherein the display format
information comprises text font size information.

21. The medium of claim 17, wherein the method further
comprises determining 1f the vehicle condition 1s an emer-
gency.

22. The medium of claim 19, wherein the display format
information comprises 1con size iformation.

23. The medium of claim 19, wherein the display format
information comprises map detail information.
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